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Let ;/—v(x+l); then the transformed equation is 



<iy, i _2 9rf-* + 10jr-fl_ (, _*• 



.1. 



•"' ^/7 - (l+*)« V Hr J + 26*«-2* .rl(l +./:)» 

•'• F= ^rz^-A+B. Hut »/-»•(*+ U. v y=M(X.c-l)A + (l+*-)ff, 

1 "T" <3? 

a complete solution, where J and # are arbitrary constants. 
Particular solutions are y=l+.?; and ,y=2ar*(3r— 1). 

ITI. Solution by WILLIAM HOOVER, A. M-. Pa D , Profemr of Mathtmatiei tad Aitnnoay, 
Ohio UniToraity, Athani, Ohio, and tht PROPOSER 

Assume y**A &* (1); that the given equation becomes 

Him' -15/71 +9).r m *- , + (20/n* -30//1 + l)y B -(2/rt*-m)r"'-' =0. . . . (•>). 

If ;«'=»«— 1.. ..(3), m'+5=»7H....(4), *=*1....(5). 

Put, then, y=>2% A r * m r (6); and the given equation becomes again 

2? -; [6(//J + /•)(w+r-2)-9('«+»•) + 9]/l^*' n+r+, 

+ f20(77i+ /•)('". + >— l)-10(m+r) + l].-l r 3 jn+r 

-[2(77i + r)(w + r-l)+(w+7-)].4 r r mi '- '=0.. ..(7). 

Putting for r, r— 2, /•— 1 in the first two terms, (7) becomes 

iV -I [6(/n + r- !)(/« + »— 3)-9(wi + r-2) +9]yl r _„ 

+ [20(777 + 7— l)(w+7— 2)-10(771+r-l)-f-l]^ r ._, 

-[2(//i + r)(»M + r-l) + (wi + r)]^r >*" Lr '=0. . . .(8). 
Making the coefficient of A r vanish after putting ;-=»0, wo have 

?„ = !).... (9), w — J (10). 

Substituting tti=0 in the first two terms, and writing 7>+2 for ;•, 
(fi>«-15/-+9) A r +i20r* + lOr- 9)J ri , =0....(11). Putting r-0, r=l in 
succession in (11), A, =.l i vl, =0; then one part of the integral is 
//' = .l (l+a-).. ..(12). The like step for »? = $ gives another part of the in- 
tegral !/"=*B t *i(l-3x).. ..(13). 

The whole integral is y=y'+y"=>A t (l+T)+B a xi(l-3r). . ..(14). 
[This result is also correct since the constant A' =*my—2A. This has proved 
a very interesting: problem. Prof. Mate sent four different solutions. — En.] 

Also solved by H. C. WBITAKER and P. E WHITE. 

23- Propoaad by W. I. TATL0R, Baldwin Univanity, Barn, Ohio. 

From a point O situated in the plane of a plane curve, radii vectored ire 
drawn to different points of the curve, and on each one a distance is laid off from O 
Inversely proportional to the length of the radius vector: to determine the tangent at 
anv point of the locus of the points thus obtained, [llyerly'n Diff. Cakulwi. p. 177 
tx. /.] 
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I. Solution by WILLIAM E- BfERLT, Ph. D., Professor of Mathematics in Harvard University, 
Cambridge, Massachusetts. 

Let A C be an arc of the given curve and let /' be the given point of 
the reciprocal curve at which a tangent is to be drawn. 
Draw the radius vector OP and extend it until it meets 
AC at Q. Draw the tangent QT&t Q, and at I* draw 
the line PT' making the angle OPT equal to the sup- 
plement of OQT. Then will PT' be the required 
tangent. 



The proof of the correctness of this solution 



is obvious. 





II Solution by F. P MATZ, M. So., Ph. D., Professor of Mathematios and Astronomy in New 
Windsor College, New Windsor, Maryland. 

Let /'and P' be two contiguous points on a curve, and Q and Q' the 
inverse points; then, since OPx. OQ—OP'x. OQ 
=£*, the points /', />', Q and Q are concyclic; 
and, since the angles OPT &od OQ '7'are there- 
fore supplementary, it follows that, in the limit 
when J" ultimately coincides with P and Q' 
with Q, the tangents at /' and Q make supple- 
mentary angles with OPQ. 

If the Cartesian Co-ordinates, of P be (.r,y), 
and of Q (x',y'); then must iK=k*x' / (x'*+y '*), 
and y=k*y ' / (•*' 2 +y '*). Consequently the in- 
verse of the conic <ix % + '2b.cy-\-cy s = 2y, is the cubic k i (a.v 3 +2bxy+ey*)=2y 
(** +y 2 ); also, the inverses of the lines x=u and y=b, are respectively a; 2 -f y % 
=k*x/a and x 3 +y s —k t y/b; and the inverses of the straight lines 3«+4y=5 
and 4>r— 3//=5, with regard to the co-ordinate origin, are orthogonally — inter- 
xecti.ng circles. 

m. Solntion by C I!. WHITE, Trafalgar, Indiana. 

IfQ' and /" be two points on the vectors OQ and OP, such that 
OQ'.OQ=* OP'. OP, it follows that the points Q', 
Q,P, and /'' be on a circle. 

Now when P and Q coincide the lines QP 
and Q P become the tangents to the inverse 
points P and I' . They, also, become the tangents 
to the circle at these points; hence, the A SPP ' is 
isosceles. Hence whenever the tangent of /' is 
known the tangent at /" may be drawn. 

Again if A' and 1'be the co-ordinates of I" and :r and // those of P, 

then ( Williamson" 9 ('alcidus, p. 224) A"= t . ' . and Y 




+ y* 



x°-+y* 
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Whence dA r =k* [ (>/"■ - x* )dx- 2xydy] ■*■{*' +.'/') * '»« <1 ' * F-** [(•** -.'/') 
,/y-2.,y/,/./-]-K* 2 +y a ) 2 - 

Hence /r (y*~.c*)dx-±rydy ' 
Hence, if .*' ' and y ' l»e the co-ordinates of a point on the curve, the 
tangent at its inverse point may bo 

k-y' \ <x'* — t/' i )dy'—"2x'y'dx'( k*x 



written 

Also solved by a. H. M. ZEKR 



( _ ^// ' \ W * — y *) dt/' —2x' y ' de"( _ Jf*__ \. 
V V y* + ,/*)- (y'*-c'*jd. r :-±c y'd'y'V »'*+/*/ 



PBOBLEMS. 



30. Proposed by E. W NICHOLS, Professor of M&them&tios in the Virginia Military Institute, 
Lexington, Virginia 

(liven tlie cardioid r=a (1 — cos 0); find ttic area of its circumscribing square 
formed by tangents making angles of 45° with its axis. 

31. Proposed by B. B ESCOTT, Ann Arbor, Miohigan. 

Through a point O on the produced diameter All of a simicircle draw a secant 
ORR\ so that the quadrilateral ABRR' inscribed in the semicircle shall be a max- 
imum. Prove that in this case, the projection of RR' on Ali is equal in length to 
the radius of the circle. [ Williamson's Diff. Calculus, 7th edition, p. lHft, Ex, 25.] 



MECHANICS. 



Ouduoted by B- ¥■ FfNKBL, Kidder , Ho. All contributions to this departasnt shoal i bs sent to him. 



SOLUTIONS TO PROBLEMS. 



12 ■ Proposed by Professor J. P. W. SOHJSFPER, A. M., Hagerstown, Maryland, 

A horizontal table without weight is supported on three points A, B, 
and C. A weight W is laid upon the table, at a point G. If A G=a, 
BG=*b, CG^c^lAGB^fi, and lAGC^v, find the pressures upon A y B, 
and C. 

I. Solution by F. P. MATZ, M. So., Ph. D., Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland, and L. B. PBAKBB, Weston, Ohio 

From the problem, we have AB=\/(a t +b t — 2ab cos>5),=*m. Simi- 



